Various Implementations of Groundwater Irrigation: Challenges
and Recommendations of Including it as a Forcing in CMIP7
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Current dataset of groundwater for irrigation
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Irrigation representations in ESMs
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Groundwater irrigation representations in E3SM
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Groundwater irrigation representations in IPSL-CM6
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Uncertainties in simulated water withdrawal
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Uncertainties in simulated TWS

ESMs: IPSL-CM6, CNRM-CM6, and CESM2_gw

[4 - d - e . f -
South Asia South Asia Mediterranean Mediterranean
1000 1000 200 100
—— tranirr —— tranirr-1901irr —— tranirr —— tranirr-1901irr
7301 —— 1901irr 7501 1501 —— 1901irr 751
500 500 1001 501
E 2501 E 2501 E E 254
— P—— | wn — w0
g oF—_ E 1 R T I S — g E 0
< <
B -2501 T -250+ B - -25
8 5 e 5
—500 T —500 —~100 T 50
—7501 750 -150 1 -751
-1000 : - : . . -1000 : : : - -200 : . : : : -100 . . ; ; .
1920 1940 1960 1980 2000 1920 1940 1960 1980 2000 1920 1940 1960 1980 2000 1920 1940 1960 1980 2000
4009 Central North America h Central North America 30:) West Central Asia 205 West Central Asia
—— tranirr 4004 —— tranirr-1901Lirr —— tranirr —— tranirr-1901irr
3007 —— 1901irr 200 —— 1901irr 1501
200 . __ 100
- 200 =
£ £ E 100 E
£ 1001 £ £ E 504
= W = W
g = o g 0 z o0
< <
T —100 - = o —50
< % —200] 5 —100 <
—200 - - = 1001
—-200
—3001 —4001 —150 1
—400 -300 —200

1920 1940 1960 1980 2000 1920 1940 1960 1980 2000 1920 1940 1960 1980 2000 1020 1940 1960 1980 2000




Challenges to include groundwater for irrigation as a forcing

Challenge 1: various implementations of irrigation and groundwater withdrawal

Challenge 2: lack of projected information of groundwater irrigation




Suggestions to include groundwater for irrigation as a forcing

Challenge 1: various implementations of irrigation and groundwater withdrawal
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Suggestion 1: using the land module of each ESM to calibrate the parameters to get similar water withdrawal.



Suggestions to include groundwater for irrigation as a forcing

Challenge 2: lack of projected information of groundwater irrigation
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Suggestion 2: keep the parameters fixedusing one land model considering water availability to project
related parameters.
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